In this paper, D is a derivation acting on the formal power series ring K [[tl, • • ■, lr]] over a field K of characteristic p^O. We conjecture that the colengths of the ideals (ß''"/'i, • •'•, D""tr) and (D'"~1tJ, ■ • •, Dp"~ tT) are congruent modulo />", provided they are finite. We give a proof for the case r = \ and any »¡£1, and for the case n = \ and any r^l.
Conjecture.
Suppose D is a K-derivation of A. Let i{n) denote the colength of the ideal <}l(DI>"). Then the congruence /(«) = /'(«-1) (modulo pn) holds for each integer n^l such that ;(«)<co. This paper contains a proof of the conjecture in the one-variable case and a proof of the initial congruence, ;'(l) = /(0) (modulo/?), in the general case.
Suppose that a is a A'-automorphism of A, and let 1 denote the identity automorphism of A. We may view the operator L = a-1 as a "twisted derivation" in the sense that L(xy)=xL(y) + a(y)L(x).
Consider the analog of the above conjecture obtained by substituting L for D. In the one-variable case, the congruences of this analog are implied by the Hasse-Arf theorem as generalized by Sen [2] . For general A and a of finite order, the analog would follow from an affirmative answer to a question asked by Serre [4, p. 418] .
The author wishes to thank John Täte for his generous advice on this paper. Let v denote the valuation of A corresponding to the ideal (t) and written additively. The colength of an ideal is then v of a generator of that ideal. The lemma implies that Dm(p~1)+1t = cmDt for m^l.
Taking m = (pn-])l(p-\), we find that the colength of ça(Dp") is given by
Subtracting, we find that /"(«) -i(n-l)=pn~1u(c).
Hence, i(n) = i(n-\) (modulo/)") and the conjecture is true in the one-variable case. Hence the theorem is proved. D
